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A Report of Seven Year's Investigation 
of Dry Farming Methods 
BY LEWIS A. MERRILL 
A. INTRODUCTION. 
History. 
The permanent settlement of Utah was made possibJe be-
cause of the introduction of irrigation methods but the grow-
ing of crops without irrigation was successfully practi.ced soon 
after the settlement of the territory. 
F.rom the existing records and from the words of many 
of the veterans still living it is evident tha.t many attempts 
were made to grow wheat in the early 50's without irrigation. 
Most of these attempts failed, because they were made on ir-
rigated lands. In 1865, however, an experiment on a much 
more extenderl scale was made. 
A company of immigrants, most of whom hailed from 
Scandinavian countries, had settled ill what is now known as 
Bear River City, and had diverted water for their farms from 
the Malad River. The waters of this stream are heavy with 
alkali and it was only a matter of a few years until the lands 
became so imp·regnated with alkali salts that crops were un-
able to grow upon them. 
These settlers planted seeds on lands above the irrigation 
canal and met with sufficient encouragement to justify con-
tinuerl efforts and thus the growing of wheat without irriga-
tion became a permanent inst itution in the Bear River Valley. 
Similar successes attended the efforts of Mr. Christopher Lay-
ton in Davis County just prior to 1870. In Cache Valley Mr. 
Joshua Salisbury of Wellsville and George L. Farrell of Smith-
field both succeeded in producing crops by dry farming 
methods during the early 70's. 
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It is thus seen that ·dry farming is not a new industry in 
this s'ection though it must be admitted that only a limited 
a'rea in isolated districts was unner cultivation by this method. 
During the .sO's the thoughts of Utah farmers turned to 
the possibilities of the dry lands for the growth of the popu-
lation wag more rapid than the construction of canals. Many 
of the conservative farmers began. to r ealize, too, that whea.t 
production on irrigated lands, ·considering the cost of , water, 
did not return a fair interest on the capital invested,. As a 
result some attempts at dry farming were ma;de in the central 
part of the state -but with r.ather ~iscouraging results. 
Firs,t Experimental Work. 
During the summer ann fall of 1901, Dr. JolIn A. Widtsoe 
then DirectoT of the Utah Experiment Station and the writer 
made an exhaustive study of the dry farming situation in the 
state. They visited most of the dry farming sections of the 
state, secured inform·ation from the farmers, made a number 
of soil moisture determinations, conducted some experiments 
and published the r esults in Bulletin Number 75 of this Station. ' 
State Aid. 
In his message to the legislature in 1903, Gove-rTIor I-Ieber 
NL Wells recommended the establishment of experimental 
farms ann in accordance with the recommendation, the legis-
lature passed an act ptroviding for the establishment of the 
farms" in order to investigate and demonstrate the conditions , 
under which useful plants may be grown on the dry or arid 
or non-i'rrigated lands of the state of Utah and to deteI'lmine 
the kind of plants best adapted for growth on 'these lanns." 
The direction of the farms was given to the AgricultUtral 
Experiment Station of the State Agricultural College and the 
duty of locating the farms was assigned by the Board of Trus-
tees of the College to a Committee. TIllS Committee consisted 
of Hon. Geo. C. Whitmore, of the BoaI'ld of 'l'rustees, and! 8en-
at or f.rom the 9th District, Dr. John A. Widtsoe, Director of 
the Experiment Station· and Prof. Lewis A. :Merrill, Agronom-
ist of the Experiment Station. The Committee visited th e 
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variollS COlin L1e~ of the state and found everywhere a favor-
able s·entiment in relation to the work anrl were extended 
courteou~ invitations from most of the Boards of County Com-
missioners to locate a farm in their county. 
Acting upon the report of this Committee the Board of 
Trustees designated the country near Parowan, Iron County; 
Nephi, 'Juab County ; Verdure, ·San Juan County; Plateau, Se-
vier County; Gr antsville, Tooele County; and Enterprise, 
Washington County, as locations for six experimental arid 
farms to be operated under the State law. In accordance with 
this decision, six farms of forty acres each were located as 
follows :-
Iron County Farm-four miles west of Parowan. 
Juab County Farm-About six miles south of Nephi. 
San Juan County Farm-About six miles south of lYlonti-
cello, near Verdure. 
Sevier County Farm-In Grass Valley, about eighteen 
miles southeast of Richfield, near Bwrrville. 
Tooele County Farm-About fourteen miles south of 
Grantsville, and ten miles west of Tooele. 
Washington County Farm-At Enterprise, eighteen miles 
from Morlena. 
Plans for experimental ~ork on these farms' were care-
fully formulated and reported in a special publication, Cir-
cular No. 3 entin erl, Memoranda of Arid Farm Investiga.-
tions. Each' county in which a farm was located. donated the 
land. cleared the farm of sage brush, gave it a first plowing 
and fenced it with a rabbit tight fence. Numerous citizens 
took personal interest in the work, and rendererl assistane.e 
that simplified the inauguration of the experimental work. 
Foremen of Various Farms. 
Juab County-Stephen Boswell, Nephi, 1903-1910. 
Iron County-Richard Rowley, 1903-1907; Thos. Durham, 
1907-1909. 
San Juan County-J. H. Wood, 1903-1905; Robt. P. Rott, 
1905-1906; J. F. Barton, 1906-1908; D. B. Perkins, 
1908-1910. 
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Sevier County-J. W. Fairbanks, 1903-191 0. 
1905-1910, 
rrooele County-Leon Imlay. 1903-1905: Allan J. FraRer, 
laC ,-1910. 
VvTashington County-John Day 1903-1910. 
TOT J\.la M£J\ 
O'F 
UTA"I{ 
8g, I9.0 SQU ARE MILES 
,,11.,£1\ 11\1\IC. ... ,. .. O 
9~ SQu"l\" ~l.£'''' 
Fig . I.-Showing the Relative Areas of Irrigated and Arid L a nd in 
U t3h . (Th e Circle Repre ent t he Locations of the Experime ntal Farms.) 
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These gentlemen have served as foremen of the ' various 
farms for the times specified and to their cons'Ci~ntious atten-
tion to details much of the credit for tbe success of the various 
farms is due. 
The writer had c.harge of the field work on these va'rious 
farms from their establishment until July 1905. 
At the end of the first season's work a report was issued 
. of the progress ma<le and published as Bulletin' Number 91 
of this station. 
In July 1905, Prof. Wm. Jardine was placed in charge of 
the field wo~k and he continued the experiments practically 
as outlined during the season and for the following year. In 
Decemher 1906, Prof. Jardine published: a report on the re-
sults of the work up to that time in Bulletin Number 100 of 
this station. During 1907, Prof. J. C. Hogensou, Agronomist 
of the station; was placed in charge of the work and in 1908 
the writer was .again made responsible for the field work. The 
writer has thus been in charge of the field work rluring f'Our 
and a half seasons, Prof. Jardine in charge. for one season and 
a half, and Prof. Hogenson for one season. During this time 
Doctors Widts'oe, Yoder and Ball have been in charge 'Of the 
Experiment Station and approv~d the plans fOT 'all the field 
investigations. 
Special mention should be made here of the assistance 
given by Mr. J. B. N el~on, formerly Assistant Agronomist of 
the Experiment Station and for the past four years Superin-
tendent of Dry Farms at the Montana Experiment Station. 
Mr. Nelson gave very efficient service in carrying out the rle~ 
tails of the experiments and is entitled to recognition f.or his 
labors. 
Cooperation with the U. S. Department of Agri(;mlture. 
During the winter of1906-07 articles of agreement were 
entered into between the Bureau of Plant Industry of the 
United Statesl Department of Agriculture and the Utah E'x-
periment Station for cooperative work on the Juab County 
farm. These articles provide that the data collected· shall be 
available for publication by both parties to the agreement. 
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On account of the emphasis given the work on the Juab Coun-
ty Farm, sixty ac.res ad:joining the farm were leased indefinite-
ly to the state by the County Commissioners who also very 
generous,ly placed a rabbit-tight fence around this adilition-
al tract. 
Mr. F. D. Farrell, a graduate of the College was given 
the superintendency of this farm during the seasons of 1907, 
1908 and 1909. His faithful and accurate supervision of the 
frurm and his zeal in extending the work is largely responsible 
for the excellent reputation of the work there. He was suc-
ceeded during 1910 by lvIr. P. V. Cardon, another graduate of 
t.he College, whose work the past season is also ileserving of 
·c.ommendation. 
Additional State Aid. 
The State Legislature of 1907 continued the . work already 
begun and made provision for appropriations for carrying on 
the work for fou~ more years. Thus the work is provided for 
~y State aid until March 1911. 
Recent Progress. 
it is probable that in the field of W estern Agriculture no 
bran<:;h · has made such noteworthy progress during the past 
few years as has Arid, or Dry Fal'ming. Since the inau.gura-
tion of these experiments ilry-farming has received a great 
impetus, not only in Utah but in all of the western states, and 
thousands of settlers have come into the west to engage in 
this branch of agriculture. Indeed so much interest was awak-
ened that it was feared that many people of little experience 
and small resources would engage in dry-far:ming and because 
of a lack of knowledge of the underlying princ.iples. would fail. 
This fear has been realized: thousands of acres of land 
that are not adapteil to dry-farming have been subjected to 
cultivation, and other thousands have been .farmed in an in-
djfferent manner and the yields have not been profitable. On 
the other hand there are hundreds of farmers in Utah who are 
now realizing good incomes because of their strict adherence 
to scientific methods in reclaiming the desert lands. 
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Soon after the publication of the first Dry-Fa;rming bul-
letin from this Station, the Dry-Farming Congress ·was organ-
ized in Denver and this Congress, holding its succeeding ses-
sions at Salt Lake City, Cheyenne, Billings and Spokane, has 
been a potent factor in extending encouragement to prospect-
ive dry farmers and in giving pUblicity to dry-farming methods. 
Through special excursions to oU'r experimental farms, news-
paper reports, farmers' institutes and in variouS other ways, 
the dry-farming propaganda has spread in Utah until the 
methods are fairly well known and quite universally prac-
ticed. 
B. THE SOIL CONDITIONS OF THE FARMS. 
Soon after the farms had been secured, a most elaborate 
soil survey of each farm was made. This' was thought anvis-
able' in view of the important relation which soils sustain to 
plants, both as regards plan~ food and capacity for water 
storage. The detailed report of the soil surveys, which will 
emphasize many important 'arid farm principles, will appear 
in a later bulletin. 
The following table shows the amounts of gravel, sand, 
silt, and clay found in the most characteristic sO.il variety oc-
curring on each farm: 
Mater Iron Co. Juab Co. San Juan Tooele Co. Sevier Washington 
ial Farm F arm Co. Farm Farm Co. l!~arm Co. Farm 
Percentage Composition of Soil As It Occurs. 
Gravel 1.28 9.59 1.05 5.3'4 20.58 9.93 
Fine Soil 98.72 90.41 98.95 94.66 79.42 90.07 
Total 100.00 100.00 100.00 100.00 100.00 100.00 
Percentage Composition of Fine Soil. 
Sand 58.47 50.96 75.52 64.73 68.04 71.10 
Silt 27.04 28.48 13.16 20.56 17.76 15.89 
Clay 9.67 15.73 9.99 9.47 10.14 9.62 
Total 95.18 95.17 98.67 94.76 95.94 96.61 
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It will be observed from this table that a great variety of 
soils is Tepresented on the experimental farms'. For instance, 
the gravel varies from 1.05 per cent, or nearly none, to 20.58 
per cent, whi,ch is more than one-fifth of the tota.l weight. The 
sand varies from 50.96 per cent to 75.52 per cent; the silt from 
13.16 per eent to 28.48 per cent; and the clay from 9.62 per 
cent to 15.75 per cent. The most gravelly soil represents the 
most gravelly varieties in the State; the most sandy soil 
would be classed by the average observer as pure sand; 
the clay soil on the Juab Farm, is one of the heaviest varieties 
y.et encountered in Utah. The chemical composition of the 
soils varies' almost as much. This wide range in the composi-
tion of the soils of the farms' is very desirable, for it admits 
of a comparative study of diffierent soils fOT the purposes of 
arid farming. 
The farms were all located on soils on which sage-hrush 
(Artemisia tridentata) was growing) but as will be seen from 
the tables there was a very wide variation in the character of 
the soil. 
.' 
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C. THE PRECIPITATION. 
'rhe precipitation available for any years' c·rop' is that 
which is already stored in the soil and that which falls during 
the growing season. In our tables, therefore, we have ar-
ranged the precipitation data from August 1st, the time of 
seeding, until July 31st of the following rear. 
August 1, 1903-July 31st, 1904. 
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August 1st, 1905-July 31st, 1906. 
Precip-
itation Juab _ \~tashington Tooele Iron Sevier San Juan 
August .60 .79 1.15 .40 1.75 .50 
Sept'br 3'.17 ·1.92 2.19 2.15 2.35 2.92 
October .08 .80 .00 .1 8 .04 .00 
Nov'ber 1.01 1.40 .00 .72 1.32 2.14 
December .57 .04 1.71 .20 .47 .00 
January 1.48 1.54 .83 .88 1.06 2.37 
February .68 1.01 .72 1.88 .fi8 1.40 
March 3.83 5.53 1.86 3.17 2.51 4.85 
April 2.87 2.14 .97 2.88 2.13 2.31 
May 2.92 .44 -2.80 1:17 2.01 1.24 
June .43 .33 .59 .03 
July .80 1.63 .17 2.36 1.29 2.29 
Total 18.44 17.57 12.99 15.99 15.54 20.02 
August 1st, 1906-July 31st, 1907. 
Precip- .. 
itation Juab Washington Tooele Iron Sevier San Juan 
August 1.57 4.04 1.06 3.05 1.15 1.96 
Sept'ber .61 1.38 .24 2.41 2.98 2.88 
October .96 .83 .61 .75 
Nov 'her 1.47 1.74 .55 .86 .67 3.96 
Dec'ber 1.82 3.18 1.28 .93 .19 1.99 
January 1.30 3.45 1.45 .78 1.12 2.75 
F ebruary 2.01 1.66 .84 .90 .88 - .55 
March 1.42 3.00 1.11 .85 1.17 
April .93 .96 1.14 1.21 1.08 
May 1.76 1.52 1.71 2.48 2.70 1.99 
June 1.58 .64 1.35 1.24 .80 1.10 
July .32 1.07 .66 1.08 1.28 .60 
Total 14.79 22.64 10.10 16.81 14.44 19.78 
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August 1st, 1907-July 31st, 1908. 
Precip-
itation Juab Washington Tooele Iron. Sevier San Juan 
August 1.46 1.06 .80 2.06 1.98 
Sept'be'r .74 .74 .24 .24 .36 1.96 
Octo·ber .84 2.62 .96 1.93 1.69 
November .50 .55 . 1.16 .1.16 .47 
Dec 'ber 1.97 .01 1.28 1.76 .99 1.23 
Ja:nuary .81 2.53 .36 .70 1.12 
Pebr'ry 1.11 2.56 .53 .96 1 :):') .0'" 
}\.farch 1.12 1.09 .70 .70 .62 
April .29 .56 .75 .37 .34 .97 
May 3.64 1.37 2.45 1.21 1.36 
June .64 .03 1.60 .16 .38 
July .55 .70 .75 .71 .99 1.54 
Total 13.67 12.68 11.23' 11.14 11.32 Incomplet.e 
August 1st, 1908-July 31st, 1909. 
Precip-
itation Juab vVashington Tooele Iron Sevier San Juan 
August 3.41 2.4~j 1.53 1.38 1 . ~± 
Sept'ber 2.27 1.22 2.45 3.10 1.34 
October 1.73 2.45 1.39 2.56 1.82 
Nov'ber A6 .04 .75 .50 .06 1.00 
December .62 .73 · .33 .95 .60 2.25 
Janua.ry 2.57 J .49 .79 1.35 1.23 1.S5 
Febru'ry 1.70 3.16 .63 .91 1.'1:1 1.99 
}\.I arch 1.03 1.27 1.55 .95 1.79 1.10 
April 2.24 .66 1.40 1.22 1.01 
}\'Iay .62 1.35 .29 
June .17 .13 .22 .40 
July .89 .81 .91 1.01 1.89 
Total 17.71 14.26 13.21 11.79 12.93 11.49~ 
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August 1st, ] 909-July 31st, 1910. 
Precip-
itation Juab Washington Tooele Iron Sevier San Juan 
August 2.84 2.55 2.93 4.59 3.27 3.00 
Septmb'r .68 2.76 2.54 1.16 .64 2.53 
October .31 T .44 .00 .1.4 1.50 
Nov'mbr 1.53 2.98 2.12 .94 1.33 2.41 
Dec'mbr 2.25 ".49 1.99 1.29 1.78 3.33 
January .90 .49 2.14 1.87 .03 .53 
Feb'I'uary .47 .03 1.15 1.25 .88 .58 
l\tlarch .81 1.03 .96 .42 .13 .59 
April .28 T .64 .16 .37 
May .00 .00 .49 .2] .10 
.Tune .03 .60 .02 .14 1.18 
July .33 1.72 1.35 2.18 1.50 
Total 10.43 12.70 16.77 14.21 :II: 17.62 
Total Seasonal Precipitation. 
Farm 1903-04 1904-05 1905-06 1906-07 1907-08 1908-09 1909-1(1 AYerage 
·Juab, 15.35 ll.29 18.44 14.79 13.67 17.71 10.43 14.53 
Wash-
ingt 'n 13.41 10.87 17.57 22.64 12.68 14.26 12.70 14.88 
Tooele 18.52 12.39 12.99 10.10 11.23 13.21 16.77 13.60 
Iron 13.41 9.87 15.99 16.81 11.14 '* 14.21 13.57 
Sevier 13.19 11.48 15.54 14.44 11.32 12.93 * 13.15 
San 
Juan 19.05 20.02 19.7 :!C< * 17.62 19.09 
It .is to be 'regretten that we do not have complete reports 
from the Iron and San Juan County farms since the precipita-
tion record is one of the most important factors in connection 
with dry farming. However, at Iron County we have the to-
tal precipitation for six years out of seven and the San Juan 
*Incomplete. 
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County precipitation four years out of seven. It will be seen 
that the average seasonal precipitation on all the farms was 
in excess of 13 inches. The lo·west seasonal precipitation re-
corded and the' next to" the lowest average seasonal precipita-
tion was at the Iron County farm and here, t09, the soil contains 
the smallest percentage of clay . On this farm the results have 
been least satisfactory. The average seasonalj)recipitation has 
been highest on the San Juan County farm and here the highest 
single yield has been obtained. 
It is rather interesting to note tha.t the precipitation on 
the Juab and Washington County farms during the entire 
period are practically the same but the much higher percent-
age of clay on the Juab farm gives an a.dvantag'e in enabling 
the soil to retrun moisture better. 
In order to compare the precipitation during the time of 
thes'e experiments with that before the following table is pre-
senten:-
County Length of Average Pre- Years Average Differ-
. Record cipitation in Exp. Precip. ence 
Years. inches. inches. 
Juab 14 14.62 7 14.53 .09 
Washing-
ton 7 14.88 
Tooele "8 13.75 7 13.60 .15-
Iron 13 " 11.88 6 13.57 .69 
Sevier 2 13.41 6 13.15 .26 
San Juan 2 9.12 4 19.09 9.97 
It will be noted that with the exception of San Juan Coun-
ty there has been practically no difference in the precipitation 
on any of the farms during the time of the experiments and 
during the time of which we have any record prior to the 
experiments. 
Evaporation. 
Closely associated with the question of precipitation is the 
question of evaporation. A number of experiments on this 
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subject have been conducted by Dr. Briggs, of the U. S. De-
partment of Agriculture, and published in a recent bulletin. 
He shows that the rate of evaporation from wet soil surface 
is about the s'ame as from a freely exposed water surface in 
a tank. Very wet, dark colored soils freely exposed in the 
sun will usually lose water by evaporation more rapidly than 
a free water surface, since the clark soil surface absorbs a 
larger proportion of the sun's energy han a free water sur-
face does. 
The evaporation from light colored soils when wet a.grees 
more closely with that taking place from the free water sur-
face of equal area. At Nephi it has been shown that during 
each of two yea.rs 42 inches of water evaporated from a free 
water surface during six months from April to· September in-
clusive. At Logan during 1901 the evaporation for the same 
period was 34.3 inches. In Washington state, on the other 
hand, the evaporation from a free water snrfa;ce was but 27.6 
inches. It is thus seen why, with a. much smaller rain fall i.t 
is possible under the same conditions, to produce larger crops 
out on the western c,oast. It should be kept in mind that yield 
of crops cannot be measured by the rain fall and the success 
in any given locality is not depenclent npon the rain fall alone 
but that there are other factors equally important. 
Unquestionably there is considerable variation in the 
evaporation .from the various farms and this with the varia-
tion in the soil accounts for the great variation 'in the yield. 
D. EXPERIMENTAL WORK. 
Variety Tests.. Winter Wheat. 
At the time of planning these experiments there were very 
few well known varieties of dry farm wheat in this region. Tn 
recent years large numbe'rs of new varieties have been brought 
in but in comparison with those already here, have in the 
main proved a disappointment. In the following tables a com-
parison of yields of the different varieties on the various farms 
are given, and a table summarIzing the results of the yield of 
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each vari~ty during the entire five years is also presented. 
There were no variety tests of falll wheat planned for . the San 
Juan farm and a plot of Lofthouse (Winter La Selle) .wheat 
from the cultural tests is incluned in order to make the com-
parison as complete as possi.ble. All yields are given i.n bushels 
per acre. 
Variety Test . . Fall Wheat. Juab County. 
Variety 
of Wheat 1904 1905 1906 1907 1908 Average 
Blue Stem 15.2 26.6 27.7 25.8 23.8 
Gold Coinr 23.4 20.4: 29.5 27.7 25.3 
Kofod ]9,.8 32.5 38.7 24.7 28.8 
Od€ssa 21.2 11.2§ 24. 27.1 20.9 
Pellessier 
7785 16.4 19. 29.6 26. 22.8 
Red Chaff 23.5 32.5 29. 19.2 26.1 
Turkey 24.5 16.9§ 33.5 37.7 35. 32.7 
Lofthouset 22.8 16.4§ 31.1 33.9 32.7 30.1 
White Olub 29. 28 28:5 
Beloglina 30.7 33.3 32. 
Variety Test. Fall Wheat. 'rooele COUtity. 
Variety 
of Wheat 1904 1905 1906 1907 1908 Average 
Blue Stem 9.6 9.5 8.8 22.4 19.1 13.9 
Gold Coin 15.2 12. 13.9 27.5 23. 18.3 
Kofod 14.1 13.6 14.2 27.1 24.8 18. 
Odessa 10.6 12.9 10. 23.3 16.8 16.7 
Red Ohaff 12.7 13.5 9.6 27.5 19.6 16.6 
Turkey 11.5 12.9 11.1 27.3 23.7 17.2 
Lofthouse 12.2 11.9 16.4 27.6 18.7 17.4 
t Go1d Coin is known also as Forty Fold. 
~: Lofthouse is known also as Winter La Selle. 
§Not included in averages. 
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Variety Test. Fall Wheat. Washington County. 
Varie}y 
of Wheat 1904 1905 1906 1!)O7 1908 Average 
Odes 'a 8.6 5.2 6.9 
GaIn Coin 19.8 10.8 15.3 
Red Chaff 30.2 6.8 18.5 
Turkey 28.6 9.9 19.3 
Lofthouse 33.6 . 26.7 30.1 
Sonora 13.6 10.8 12.2 
New Zealand 28.6 21. 24.8 
Summary. Variety Test. Fall Wheats. 
Average Yield for Five Year. 
Variety Juab Tooele Washington San .Juan Iron Sevier 
Turkey . 32.7 17.2 19.3 7.5 11.6 
Eofod 28.8 18.0 6.9 
Odessa 20.9 16.7 6.9 5.4 
Gold Coin 25.3 18.3 15.3 4.0 8.4 
Blue Stem 23.8 13.9 4.5 
Red Chaff 26.1 16.6 18.5 7.59 
Pellessier 
7785 22.8 
_IJofthouse 30.1 17.4 30.1 27.8 5.G2 9.6 
It will be observed that on three of the five farms, Turk-
ey wheat gave the highest yield ann this variety stood very 
near the head of the list on the other two. In Iron and Sevier 
Counties where conditions are least favorable for dry farm-
ing (compared with the other counties) it is seen that the yield 
of the rrurkey wheat is much higher than the ot.her varieties, 
seeming to indicate that this variety is very hardy and drouth 
resistant. 
In a recent buLletin from this station (Bulletin Number 
103 by Stewart and Greaves ) Turkey wheat is placed as one 
of the leading varieties of dry farm wheat from the milling 
1. Turkey. 2. Kofod. 3. Odessa. 4. Gold Coin. 
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standpoint. During the past few years this variety has been in 
great demann by the millers and it is also becoming popular 
with the farmers because of its excellent yielding qualities. 
The only objection urged against this whea.t is the fact that it 
is bearded. The ex,celience of its quality and yield however 
largely offset thiS' objection and from an experience extending 
through the entire period since the establishment of the farms, 
the station recommends this variety above all others tested. 
Its highest yield was 37.7 bushels on the Juab County farm in 
1907. 
The Lofthouse is a smooth wheat and has given good re-
sults on all the farms. It is a very popular wheat in the Cache 
ValJey where it was first introduced by J\{r. James Lofthouse 
elf Paranise, but it is now grown extensively all over the state. 
In milling qualities, according to the authors alre8idy referred 
to, it is very closely akin to the Turkey wheat. This variety 
yielded 33.9 bushels in 1907 on the Juab farm. 
The Kofod wheat ·is the most popular wheat in Juab C01ID-
ty. In 1907 on the Juab farm this variety yielded 38.7 bushels, 
the highest yield recorded in the variety test.s for the entire 
period. rrhis wheat is smooth and the berry white and solt. 
The Gold Coin is another popular Cache Valley wheat and 
it's popularity has extenden to other parts of the state. The 
highest yield for this variety is 29.5 bushels. It is an undesir-
able wheat for milling purposes. 
Both the Pellessier (7785) and the Red Chaff have always 
been grown as· spring wheats but in these tests· were grown as, 
fall or winter wheats. As will be seen from the table both 
varieties did surprisingly well, Pelle sier yielding in 190'7 29.5R 
bushels per acre and Red Chaff yielding 29. bushels the same 
year. 
:Many other varieties have been introduced but the yield 
has not been sufficiently large to warrant their remaining in 
the test. 
. In Sevier County the Gold Coin yielded 8.7 bushels per 
acre in 190'4 ann 8.6 bushels per acre in 1906; the Lofthouse 
variety yielded at the rate of 8 bushels per acre in 1904, 6 
bushels in 190'5, 7.6 bushels in 190'6, 11.6 bushels in 190'.7, and 
5. Blue Stem. 6. Lofthouse. 7. Kahla. 8. Black Don. 
9. Crimean. 10. Adjini. 11. White Club. 12. Mohamed Ben Bachir. 
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14.7 bushels in 1908: the Turkey yielded at the rate of 11 
bushels in 1904, 10 bushels in 1905, 14 bushels in 1906, 9 bushels 
in 1907 and 13.7 bushels in 1908, an average of 11.6 bushels 
for five years. . 
I~ Iron County the yields of Winter wheat were an en-
tire failure in 1905, 1907, and 1908 and only a partia~ success 
in 1904 and 1906. The Turkey yielded 6 bushels per acre in 
1904 and 9 bushels per aCTe in 1906; the Eofod gave 6.3 bush~ 
els in 1904 and' 7.5 bushels in 1906. The best yielding variety 
on this farm was a durum (lVlohammecl ben Bachir) with a 
yielir of 10 bushels per a~re in 1906. . 
The writer hardly feels justified in giving the yields of 
winter wheat on some of these farms bec.ause of the many vi-
tiating factors'. The same threshing machine was used at the 
Iron County and Washington County farms and the long de-
lay between the harvesting and threshing periods fTequently 
resulted in disaster to the crop. The foreman on the Wash-
ington County farm thinks that the yields were at least 20 
per cent higher than those recorded and the Iron County fore-
man makes the same report. The tests were macl~ on 1/2 and 
1-3 a.cre plats and of COUTse the product had to remain in 
shock on the plat from harvesting to threshing giving the 
birds and mice an opportunity to destroy much of it. The 
variety tests show, however, that winter wheat can be profit-
ably grown on all the farms with the exception of the one in 
Iron County. . 
As a final conclusion we feel that a better reputation for 
Utahl wheat can be established abroad, the millers betteT sat-
isfied at' home, and finally the farmers' profits greatly enhanced 
by a universal adoption of the Turkey variety for Utah dry 
farms. As a second choice, both from the yielding and mill-
ing standpoints, the evirlence is in favor of the Lofthouse or 
Winter La Selle. 
Spring Wheats. 
A number of spring wheats have been t ested on all of the 
fa'rms but the yields of the ordinary spring wheats have not: 
as a rule, been sat isfactory : a number of varieties of Dunu~. 
116 BULLETIN 112 
(Macaroni Wheats) have also been grown but the results 
with these have been even less promising. 
In San Juan County in 1905 four Durum varieties gave 
an average yield of 14.75 bushels per acre while Wellman's 
Fife, a common spring variety, gave 22.26 bushels during the 
same season. In 1906 three durum vadeties gave an average 
yield' of 13 bushels per acre. In 1907 four durum varieties 
gave an average yield of 14.65 bushels per acre but the New 
Zealand, a common spring variety gave that steason a yield of 
21.55 bushels per acre. During the same year, however, the 
Lofthouse, (a fall variety) yielded 35 bushels per acre so that 
the a,dvantage here of fall varieties over the spring is very 
marked. 
Yield of Macaroni Wheats at Nephi. 
Variety 1904 1905 1906 1907 1908 Average 
Adjini 12. 9.8 15. 20.2 12.5 13.9 
Mohammed 
ben Bachir 22.2 9.2 6. 19.2 8. 12.9 
Medeah 20.6 2.4 12.6 22.9 14.6 
Kahla 19. 7. 5.8 24. 12. 13.6 
In 1908 five common spring varieties were included in the 
experiment and these gave an average yield for this season 
of 16.78 bushels; the New Zealand variety leadin.g with a yield 
of 23.25 bushels per acre. 
In Sevier County the leading spring variety on the ex 
perimental farm is the Northcotes Amber ancl the highest yield 
of this variety (9.3 bushels) was obtained in 1904. 
In Tooele County a number of durum varieties were tested 
the best yielding one (Mahmoudi) giving a yield of 14.1 bush-
els per acre in 1904, 12,98 bushels in 1905, 8.6 bushels in 1906 
and 10.85 bushels in 1907. 
The Durum Wheats. 
While these wheats have been found superior to the c.om-
mon spring varieties in a great many arid sections on the Great 
13. California Spring Barley. 
15. Black American Spring Oats. 
14. Hulless Barley. 
16. Sixty Day Oats. 
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Plains" their yield on the 'various dry-farms in this State have 
been a disappointment. There has been a strong and increas-
mg demand for these wheats and because of their use in the 
manufacture of macaroni and other emble pastes, it was hoped 
that the home market wouJd justify their ad:option by the farm-
ers in this region. Concerning the local demand, Mr. M. A. 
Carleton of the U. S. Department of Agriculture has this to 
say: 
"While the prospects are very good for a foreign mar-
ket for these wheats sufficient to utilize probably all that 
we can produce for several years, an excellent market is 
also likely to be developed sooner or later in our own mac-
aron~ factories. At present all' of these factories, with the 
exception of a very few, 'use flour of common bread wheats 
in their operation. Of course this is chiefly due to the fact 
that heretofore it has been impossible to obtain true macar-
oni wheats in this country, and it is considered impractic-
able to import them. Most of the factories realize the im-
portance of using the semolina of such wheats as soon as 
they can obtain it in sufficient amount and quality. 
It will certainly be of the greatest advantage to the 
factories as well as to the growers to e~tablish trade between 
them in the us'e of these wheats. The factories will thus be 
able to obtain either the wheats of semolina mane from them 
at much less cost than the imported material and the farm-
erS! will have the benefit of a quick home market. 
Another strong advantage in using these wheats in 
our own factories, and which affects th.e consumer, lies in 
the fact that the home made product, other c.onditions be-
ing equal, iSI always much better, from the standpoint of 
simple freshness. We all know how much better fresh bread 
is than old, and ,what a nutty flavor newly-made flour gives 
to the bread. These facts apply with even greater force to 
macalroni making. All imported m,acaronis must of neces-
sity, have lost some of their flavor, and as the home-made 
product is mane almost entirely from ' common wheats, it 
follows that the majority of American people have never 
tasted! the very best macaroni. 
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:More than all else the use of macaroni as a food is 
far from .general in this country and ~hould become more 
popular. It is a comparatively rare food with us. .Ai3 al-
ready quoted, in another place, in l i1rance alone the a.nnual 
output of edible pastes is estimated at from 120,000,000 to 
170,000,000 pounds. A considerable amount of this, of 
course, is exported, but there remains an enormous amount 
which is consumed in France. These pastes are among the 
most common and popular foods in that country. The same 
may be said of Italy. Let a sufficient amouilt of good wheat 
be grown and our factories begin producing from these 
wheats its best articles possible in a variety of forms, apd 
there is no good reason apparent why such foods should not 
rank in popularity with our breakfast foo(1s." 
From all of the tests made at our various experimental 
farms we certainly feel justified in drawing the conclusion 
that the growing of macaroni wheat · is inadvisable on our 
dry-farms at least for the present. 
The writer entertains serious donbt as to whether it is 
advisable to grow spring wheats on the rlry lands and certainly 
they should be grown only under exceptional circumstances 
On land that has been properly fallowed and prepared for the 
grain should conditions arise making it impossible to s:eed 
during the fall it may be advisable to seed spring wheat, under 
which conditions the Station recommends that the New Zealand 
variety be selecterl. 
Oats. 
At the time of the establishment of the farms, we were 
not in possession of any variety of oats that had previously 
been grown without irrigation. MI our varieties, too, were 
spring varieties. Well known varieties were seeded, how-
ever, on the various farms, but the yields on any of the farms 
have not been large enough to encourage the belief that they 
will be a profitable crop. 
In 'fooele County the " Badger Queen" gave an average 
yield of 12 bushels per acre for four years, the " Northwestern 
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White" 12.19 bushels during the same period, and the ., Sixty 
Day" 15.86 bushels. 
In San Juan County fairly good yields 'have been obtained, 
the "Northwestern White" ~eading with an average yield of 
37.12 bushels," Prince Edward's Island" giving 33 bushels 
ana the "Sixty Day Oats" 27 bushels per acre. In Sevier 
County but one variety was tested and this gave an average 
yield during the experiment of 15.31 bushels per acre. 
The yield of oats on Was,hington County did not exceed 
11.81 bushels per acre, this being obtained in 1907 with the 
"Sixty Day." 
Juab County Exhibit of Dry Farm Products at the Last State Fair. 
Made Possible by the Establishment of State Experimental Arid 
Farms. 
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In Juab County the following table gives the results: 
Variety Test. Oa.ts. At Nephi. Bushels per acre. 
Variety 1904 1905 1906 1907 1908 Aver. 
Black American .. 35.3 26.4 30. 41.3 15.6 29.9 
Giant Yellow .... 34.1 8.8 31. 30.6 9.7 22.~ 
Sixty Day ....... 36. 11.3 20.6 35.8 48.8 30.5 
Boswell ......... 30.1 50.* 40.1 
In 1908 the Swedish Select and an improved strain of the 
Sixty Day were obtained from Highmore, South Dakota, ann 
were included in our variety testS'. Both of these varieties 
were planted on plats that had been fa.llow during the two 
previous seasons. The Swedish Select gave a yield of 44.1 
bushels per acre (the oats weighing 35 pounds per measured 
hushel) and the Sixty Day yielded 48.8 bushels, this variety 
weighing but 30 pounds per measured bushel. 
From the available data we are led to conclune that o~ 
the varieties tested the variety known as the Sixty Day leads 
for the spring oats. 
It has the advantage of ripening some ten to fifteen days 
earlier than any other varietieS! included in the test, a factor 
of no 'small importance during the hot dJry weather of July 
and August; however, the farmer who desires- to grow oats 
should give the Boswell Winter Oats a fair trial. In discussing 
the Boswell Winter Oats, Professor F. D. Farrell says: 
"The only variety of winter oa.ts on trial at the substation 
is the Boswell Winter. This is a black oat, which came from 
England . about ten ye-ars ago. It was propagated by Mr. 
Stephen Boswell, Nephi, Utah. The yielns at the substation 
have not been as large as those obtained by 1fr. Boswell on 
his farm, which adjoins the substation on the south. 
"In 1907 the crop was planted on land that had produced 
a crop of wheat that year, and so much volunteer wheat grew 
*The yield of 50 bushels for the Boswell oats was not obtained 
on the Station farm but on Mr. Boswell's farm, less than a mile dis-
tant, and where the soil conditions are identical with those of the 
Station farm. 
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that it was impossible to determine the oat yield in 1908. In 
1908 the yield on the Boswell farm was fifty bushels per acre. 
In 1909 the yield obtained at the substation was 16 bushels 
per acre and on the Boswell farm about 40 bushels. A beating 
storm greatly reduced the crop on the experimental plat after 
the crop on the Boswell farm han been harvested and in the 
stack. 
"A large quantity of seed of this oat has been planted in 
different parts of the Mountain states. . The reports show vary-
ing degrees of success, but the majority indicate that the 
variety will become quite popular. The color of the hull is a 
commercial objection, but of course has no ill effect on the 
feeding value. This is comparatively high. As feed for farm 
,animals particularly, the production of this winter oat is 
recommended. . 
"To farmers who expect to try the Boswell Winter oat 
it should be stated that its' habit of growth is likely to be mis-
lea-ding. It grows very slowly and in a "creeping" manner 
during the autumn and spring. Until the mirldle of June it 
shows no sign of erect growth and appears so lacking in vigor 
that in some cases farmers have decided that the crop was a 
failure and have plowed it under. About June 15, however, 
erect growth commences and the stalks spring up with remark-
able rapidity. This variety tillers, or "stools" very heavily, 
so that when the heads appear about the last of June it is seen 
that a crop of surprising abundance has been produced from 
what looked like a failure a month earlier." 
Barley. 
Barley finds· a place i~ the crop system of the rlry farm 
and the Station recommends that the crop be more generally 
grown. Brewers reported that in 1880 the greatest production 
of barley in the United States was with a smaller rainfall and 
a smaller amount during the growing season than any other 
cereal. It is a well known fact, too, that barley requires less 
water under irrigation methods than does wheat or oats; an-
other advantage possessed by barley is that the average matur-
ing period is less than for oats or spring wheat. There is always 
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a good strong demand for barley, both for foorl for domest ic 
animals and for malting purposes. For these reasons barley 
should be more extensively grown on the dry lands of this 
state. On most of the farms the yields have been profitl'.ble, 
the only exception being on the Sevier County farm, where the 
crop was practically a failure. 




California ...... 24. 5 
California Prolific 25. 7 
Manshury ..... . 
Success ......... 21. 
Hulless ......... 21. 
Highland Chief .. 






Tooele \Vashington Iron 




Farrell points out in Circular ·61 of the U. S. Department 
of Agriculture that t he California and California Prolific are 
botanically identical. The yields, too, are practically the sam~· 
On' the Nephi farm some winter barleys are being tested and 
at Tooele a fall variety has given good' results. It is believed 
. that when the f3Jll varieties become acclimaterl even better 
yields will be secured with these ' than with the spring varieties. 
The resultS' here shown would certainly justify a more extended 
us-e of barley on our dry farms. As a feed for horses, dairy 
cows, hogs and poultry it more nearly approaches corn than ' 
any of our well-known cereals and is especially recommended 
in combination with alfalfa. The yields presented in the above 
table show the average yield! for from two to seven years. 
Rye. 
Rye is one of the hardiest of cereals: when a grain of rye 
germinates it throws out a whorl of four instead of three tem-
porary roots, a fact which may account for its greater harrli-
ness. Rye properly ground forms a satisfactory food for all 
classes of domestic animals, ana. with pork selling at such high 
124 BULLETIN 112 
prices it seems surprising that rye is 'not more generally grown 
on our dry lands and fed to hogs. In our experiments we had 
some rye on three of the farms and as will be seen from the 
results the yields were not particularly large, but when.it is 
considered that the average yield of rye in the United States 
is less than 15 bushels, it is evirlent that on the Juab farm, at 
least the yields are encouraging. 
Rye is regarded generally by our farmers as being a 
splendid drouth resistant crop" many of the'm asserting that 
where anything will grow rye can be made to succeed. 
Yield of Rye. Busbels per acre. 
County 1904 1905 1906 1907 1908 Aver. 
Juab ............. 14.8 9.0 20.6 14.8 
Iron ............. 11.5 8.9 Failure Failure 10.3 
Washington ...... 4.5 4.7 4.8 10.7 6.9 6.3 
Sown in the fall it makes an early growth and the writer 
has observed excellent growths on many dry farms from the 
pasturing system. Cattle and hogs seem to especially thrive on 
rye pasture and it would seem that a portion of every rlry farm 
seeded to rye for pasturage would give profitable returns. 
Emmer. 
Since the beginning of these experiments a new grain 
known as' Emmer, "spelz," "speltz" or "spiltz" has been 
grown on the Juab and Tooele farms. During the first few 
years we had only a spring variety, but secured rather satis-
factory yields. In Juab County the Emmer g'ave a yield of 
23. bushels per acre and in Tooele County 18 bushels per acre. 
This grain was sent to us by the U. S. Department of Agri-
culture with the statement that "it will produce a fair crop 
under almost any conditions of soil and climate, but thrives 
best in a dry prairie region, with hot summers, when it gives 
excellent yielrls." Some time later ,we received from the De-
partment some Black Winter Emmer. We have grown this 
crop at the Juab farm and with excellent results. Emmer 
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promises to become a highly profitable dry land crop, especially 
for stock feed. It is very hardy and extremely drouth resistant. 
Corn. 
Corn is usually conceded to be an ideal dry farm crop, 
largely because of the fact that it permits of inter-tilliage. 
Many of the fanners throughout the state have had unusual 
success with this crop, though climatic conditions here do not 
favor its growth.. Mr. T. L. Smith of Nephi has had good 
results with the corn crop, anrl he ascribes his success to the 
fact that he does not use more than two kernels of seed to a 
hill, that the hills are 3th feet apart and that he constantly 
cultivates. The soil factor is probably the most important, corn 
succeeding much better on the sandy and gravelly loams· than 
on the heavier clays. Cool summer nights and early autumnal 
frosts are combined fa;ctors unfavorably influencing the pro-
duction of corn as a general rule, and yet continued work in 
improving and adapting the strains and varieties may plaee 
this crop on a paying basis for the dry-farm. It is' certain 
that, with the arlded value of the stover, corn can well oc'cuP'Y 
a small portion of the cropping system on every dry-farm. 
Corn. 
County 1904 1905 1906 1907 1908 
Bu. Lbs. Bu. Lbs. Bu. Lbs. Bu. Lbs. Bu. Lbs. 
Corn Stover Corn Stover Corn Stover Corn Stover Corn Stov'r 
Iron ... 25.9 9125 Failure Failure 
Juab .... 12.8 740 1050 10.5 675 17.5 630 
San Juan 9. 897 17. 867 21.5 1110 31.9 990 
Tooele 14. 2700 7.6 945 21. 1740 
Washing-
ton ... 633 3. 1257 24.7 1936 12.7 1170 22.3 2817 
Potatoes. 
A number of Utah farmers have had rather favorable re-
sults withl the ' potato crop. Messrs. J. W. Paxman of Nephi 
and S. J. Stookey of Clover in Rush Valley are among those 
who believe that potatoes can be made to yield a good profit on 
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dry land. Th e work at the Station farms has been limited, but 
are extended enough to warrant the conclusion that the dry-
farmer does not need to go . to the irrigation farmer for his 
supply of potatoes. The results at the Nephi Station during 
1908· were as follows : 
Potatoes. 1908. Nephi. 
Variety Source 
Yield in BU3hels 
per acre 
Irish Cobbler ...... :Mitchell, S. D. 
Early Breakfast ... . Mitchell, S. D. 
E'arly Michigan .... Mitchell, S. D. 
Garrett ........... Nephi, Utah ....... . 
Early Ohio ........ :Mitchell, S. D. 
Carmen No.3 ....... Mitchell, S. D. 
Green M'ountain .... l\1itchell, S. D. 
Early Bird ........ Mitchell, S. D. 
Willard ........... Nephi, Uta.h .. . ... . . 






















These varieties were all planted on l\1ay 21st; harrowed 
June 15th; cultivat~d with a hand cultivator July 6th and 
again on August 13th. The:y were harvested October 1st. :Mr. 
Farrell, the superintendent, reports that only one variety, 
• 'Irish Cobbler," matured ~arly (September 1) and that all the 
others .remained green until the' vines were frozen in late Sep-
tember. Unfortunately for the test, the potatoes were planted 
on a plat that had produced a crop of wheat the year before, 
and the results for that reason were not as large as they -would 
undoubtedly have been had they been p~anted on a plat fa.l-
lowed the year before. This fact, too, acc'ounts for the large 
proportion of small unmarketable potatoes. Too many of the 
varieties came directly from the irrigated farms and others 
came from an altitude 4,~00 feet lower than Nephi Station and 
in view of these unfavorable conditions the yields secured were 
certainly encouraging. 
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Hemp. 
Hemp has not been considerde an ideal dry farm crop 
since its extensive leaf surface requires large quanti.ties of 
water for transpiration. On the Washington County farm 
fail'lly good results have been secured with this crop as is 
evidenced by the photograph taken in July, 1908. 
Raising Hemp on the Washington County Experimental Farm, 
Enterprise. 
Alfalfa . . 
Alfalfa has been grown Vi ith varying success on all t h 
farms. It is not yet evident, however, that the alfa1fa grown 
for forage is a profitable crop for the dry farms. "Vith an 
average yield of about one and one-half tons for the first 
cutting and occ.asionally a good aftermath for pasture, it i 
seen that alfalfa is rather a precarious crop. This is probably 
due to the fact that it is a continuous crop and has to depend 
entirely upon the precipitation of each year for its success . 
. Three ~arieties have been tested~Turkestan, Sand Lucern and 
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Common Utah Alfalfa-but it has not been possible to dis-
tinguish between them either in vegetative habit or yield. 
Seed from an arid farm was planted on one plat and the 
yield compared with that of another plat, the seed of which 
came from an irrigated farm; the yield the first year was some-
what greater from the plat seeded with the seed from the arid. 
farm, but no difference was discernible after the first year. 
Varying amounts of seed from four to twenty-four pounds were 
used, and on all the farms best results were secured with the 
least amount of seed. On a well prepared seed bed four pounds 
of seed is ample for the dry farm. Fall planting on all the 
farms proved a failure. It has not been found advisable to 
use a nurse crop with ~lfalfa on dry lands. Planting in May 
and even in early June has given the best results. On the 
Station farms we have followerl the practice of harrowing the 
alfalfa each spring, and this has been found to be effective in 
not only conserving the moisture but alBo in killing weeds. 
The lucern should not be harrowed, however, until after it gets 
well established, usually the second year alter seerling. 
Alfalfa Seed. 
Experimellts for alfalfa seed production have been car-
ried on at Nephi. The best results have been secured by 
planting the alfalfa in rows, or even in hills and intertilling. 
From the results already secured it is apparent that alfalfa 
seerl production is likely to become one of the dry farmer's 
most profitable sources of revenue. 
We are able to report but little accurate work on the ex-
perimental farms, but from responsible farmers . we learn that 
retu'rns from 200 to 300 pounds of seed per acre from land 
seeded to alfalfa in hills with the object of producing seed are 
not un·usual. In 1909 at the Nephi Station, Plat 166 planted 
to alfalfa in hills produced but one hundred and fifteen pounds 
of seed per acre, this from the first crop. Plat 167 producerl 
at the rate of 100 pounds of seed per acre from. the second crop, 
after giving a yield at the rate of 1,325 pounds of hay per acre 
from the first crop. 
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Grasses. 
Brome Grass (Bromus inermis) has been somewhat of a 
di~appointment on our dry farms. A. number of farmers have 
IJ.lade extensive experiments with this grass but have almost 
unive'rsally reported a failure in securing a stand. On the 
various experimental farms there has been little difficulty in 
securing a stand, but after a few years' growth it has become 
sod-bound and little gr'owth is maile. 
In Sevier County, Plat 10 produced at the rate of more 
than a ton of hay per acre in 1906, 1907 and again in 1908. 
Plat 11 on the same farm gave practically the same yield. 
E. CULTURAL TESTS. 
I Time of Plowing. 
Some careful experiments were planned with a view of 
determining the value of fall versus spring plowing. Formerly 
it was the practice to plow the land in the spring and keep the 
land well cultivated during the summer preparatory to fall 
seeding. From tests reported in Bulletins 75 and 91 of this 
Station it became apparent that much moisture was conserveil 
by plowing in the fall and giving thorough cultivation the fol-
lowing summer. In harmony with these experiments the prac-
tice throughout the state has gradually changed, until now 
practically all the plowing on the dry lands· is done in the ,fall. 
This' practice, however, has resulted in considerable difficulty 
in clearing the land of weeds; these and volunteer wheat taking 
possession of the fall plowed land whereas the spring plowed 
land is usually free from hoth, after plowing. On account of 
this ilifficulty some of our best farmers have adopted the prac-
tice of plowing very deep in the fall and then giving a very 
shallow plowing in the spring. This method results in conserv-
ing the moisture and at the same time keeping the land free 
from plant growth of any kind. 
On the Juab County farm two plats were planted to fall 
wheat in the fall of 1904. Plat A. was plowed in the fall of 
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1905 just after harvesting and Plat B was plowed in May of 
the following year. Cultivation on the two plats was identical; 
both plats were seeded with the same amount and variety in 
September, 1906. Plat A yielded at the rate of 35.4 bushels 
per acre and Plat B 33 bushels' per acre. A check experiment 
on the s'ame farm conducted in the same way gave, in 1907, 
28.33 bushels per acre for the spring plowing. In the same 
county Plat 88, plowed in the fall, gave 27.16 bushels of, wheat 
per acre, compared with 23.5 bushels for spring plowing; both 
plats having had the same previous treatment and identical 
cultivation. Two years after, on the s!ame plats, fall plowing 
produced 19.27 bushels, as compared with 15 bushels for the 
spring plowing. 
Mr. Farrell reports, however, an experiment on the Nephi 
farm where fall plowing did not give beneficial results as far 
as moisture conseryation is' concerned. 
"Plats 12 A and 13 A were devoted to a. test of spring 
• versus fall plowing. Plat 13 A was plowed in O{!tober, 1908, 
in the usual way. Plat 12 A was plowed in May, 1909. Mois-
ture determination in 1909 show that nothing was gained in 
the way of moisture conservation by. fall plowing. The mois-
ture contents of the two plats were substantially the same at 
all ' three samplings. After Plat 12 A was plowed! (~1ay 15) 
the two plats were given the same treatment. Plat 12 A had 
previously received a double-dliscing and harrowing. Th.rough-
out the season the fall plowed plat actually required more 
attention. WeedS! and volunteer wheat had to be removed 
several times, whereas the spring plowed plat was entirely free 
from both of those after it was plowed. The behavior of the 
two plats indicates th.at, in seasons similar to 1909, a fall 
plowed field would require more extensive cultivation than 
one paowed in the spring, especially if the weeds and volunteer 
wheat were to be kept down. 
40 
"The results are of special interest. The discovery that 
the two plats were practically equal in water content through-
out the season was somewhat of a surprise, since it is generally 
believed that fall plowing secures for a soil more water than 
does a spring plowing. It may be that the precipitation of the 
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winter of 1908-09 came at such a time, in such a way, in s.uch 
amounts as to give the two plats an equal opportunity to absorb 
the moisture. It .may be that an excess of moisture fell during 
the winter and that the soil on both plats became saturated. 
, ' If there is no moisture gained by fall plowing, and since 
fall plowed fields are more likely to' be weedy ana covered 
with volunteer wheat than are the spring plowed fields , any 
value resulting from fall plowing must come from some other 
source than moisture conservation. It may be that the weather-
ing agencies ' will operate more advantageQusly on fall plowed 
soil, and thus render available more plant food. As the test 
is continued, some valuable data will doubtless be obtained." 
Table Showing Average Moisture Content. 
June 26 
Plat 12 A-Plowed in spring, 1909....... 18.58% 




However, as' pointed out by Dr. Wiats:oe in Bulletin No. 
104 of this Station, the normal winter precipitation is more 
than enough to saturate the soil under field conditions to a 
depth of eight feet, and it is hardly to be expected that a 
noticeable increase in the per cent of moisture should occur 
in the upper eight feet of soil. Dr. Widtsoe reports 18 tests 
of soils plowed in the fall of 1905 and 28 tests of land plowed 
in the spring of 1906, and again a large number of tests of 
land plowed in the fall of 1906 ana spring of 1907, all of which 
show an increase in the percentage of soil moisture in the fall 
plowed l'ands. He concludes that "Fan plowing undloubtedly 
conserves the winter precipitation." 
In Bulletin No. 91 of this Station a table is presented 
showing a marked difference in favor of fall plowing. The 
amount of moisture in the first ten feet of land plowed in the 
fall was equal to 53.5 inches, while that of the spring plowed 
was 46.9 inches, a difference of 7.5 inches or more than one-
half of a year's precipitation in favor of fall plowing. The 
freezing and thawing of the soil following the fall plowing no 
-;:\'. 
The use of the combined harvester has reduced the cost of harvesting and saves time and labor. The 
product obtained by the use of the harvester is just as valuable for milling purposes as when obtained 
by the use of the binder or header. 
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doubt causes the favorable changes resulting in increasec1 
yields. Another factor favorable to the fall plowing method 
is that farm work is not so pressing as in the spring time and 
hence the work can be more easily distributed throughout the 
year. 
With the inva.riable increase in yield and in the lig.ht of 
the many experiments favorable to fall plowing, we may safely 
conclude that it is a profitable practice. 
Deep Plowing. 
The general con census of opinion among arid farmers 0:£ 
experience is that d'eep plowing is much more effective than 
shallow plowing. The almost universal practice on the dry 
farms is to use four or five horses on a gang plow and tum 
the soil to a depth of eight to ten inches. Some dry farmers 
follow the practice of subsoilin.g to a depth of eighteen to 
twenty inches at least once in three or four years. 
A great many people think that the whole secret of sue-
c.essful dry farming is 'c1eep pl~wing, and that the deeper the 
plowing the surer the results. Extensive experiments on this 
subject have been carried on at all of the farms and the results 
have not tended to confirm the importance of exeessively deep 
plowing. An average of five years' experiments on the ques-
tion, using Lofthouse wheat as the crop grown, gave the 
following results: 
Yield in Bushels per acre. 
Juab Washington Tooele 
Farm 
Plowing 8 in. deep .. ,. . .. 23.3 
Plowing 10 in. deep...... 2'3/.4 
Plowing 15 in. deep ...... 16.9 
Plowing and sub-soiling 
















In discussing the subdect of subsoiling in a. }1ulletin pub-
lished several years ago, we said that it would be unwise to 
draw c.onclusions in relation to it without further experiment-
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al work. On the Juab farm where the soil is a heavy clay, 
there has not been a year when the 8 inch and 10 inch depths 
have not given better yielrls than th,e deeper plowings. On 
the other farms the yielrls are slightly better for the' deeper 
plomngs, but certainly not enough better to warrant the ex-
tra expense incurred. On the Washington County farm in 
1906 plats were carefully selected as to uniformity and extra 
precautions used to secure favorable con<1itions for a study of 
this quest ion. The following ta.ble gives the results:-
Yield 1907 
Plat Disced but not 
Plowed . 27.9 bu 
Plat plowed 5 inches 
deep 25. " 
Plat plowed 12 inches 
deep, not subsoiled 29.3 " 
Plat plowerl and sub-
soiled 16 inches deep 33.7 " 
Yield 1908 Average Yield 
13.9 bu 20.9 bu 
13.3 " 19.1 " 
26.0 " 27.7 " 
21. " 27.4 " 
In Juab County in the fall of 1908 this subject was again 
taken up. Plat A was plowed 7 to 10 inches deep with an or-
dinary plow and subs oiled to' a depth of 18 inches. Plat 17 A 
was plowed to a depth of from 7 to 10 inches and subsoiled to a 
depth of 15 inches. Plat 18 A was plowed in the ordin ary way 
10 inches deep. Plat 19 A was plowed in the orrlinary way 
5 inches deep. 
Table Results of Deep Plowing 1909 
Percentage Moisture Cont~nt Bu. Per Acre 
Plat No. Treatment Apr. 6 July 28 . Sept. 23 Yield in 1910 
19 A Plowed 5 in-
ches deep 20.76 18.37 18.51 10. 
18 A Plowed 10 in-
ches deep 21.14 19.15 ' 18.43 13. 
17 A Plowed and sub-
soiled 15 inches 
deep 20.54 19.5 19.36 13. 
16 A Plowed and sub-
soiled 18 in. 20.53 19.57 19.51 14. 
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The writers' opinion is that on deep, hElavy clay soils, 
plowing to a depth of 10 inches will insure as good and pos-
sibly better results than plowing to a greater depth but that 
on lighter soils an occasional plowing to a depth of 15 inches 
to 18 inches is advisable. . 
Time of Seeding, 
The question of the proper time at which wheat should 
be sown on the dry farms' is an important one and very rliffi-
cult of solution . 'l'he quantity of soil moisture present and 
the atmospheric conditions fohlowing the planting are very 
important factors and! since these are variable, of cours'e, re-
sults change from year t o year. Mr. Farrell in discussing this 
question says:-
"The important thing t o be considered' is that of obtain-
ing a good and uniform stand: it is important also to avoid 
the production of an excessive amount of foliage. In the 
ear~JI planted plats the latter feature is' nearly always pres-
ent. The roots of the plant become so developed that they 
assist the plant to produce more foliage rluring the spring 
growth than can be properly supported when the dry weath-
er comes. The result is an excess of foliage at the expense 
of grain production." 
On the other hand it is always advisable to plant the 
grain early enough to permit of germination and allow the 
grain t o get through the ground before the frozen crust forms 
on the surface of the ground. Of times the struggling plant 
finds it difficult to get through the ground owing to the hard, 
crusted surface. 
Time of Planting Table-Average Yield in Bushels Per Acre. 
Farm Years Exp. Aug. 15 Sept. 1 Sept. 15 Oct. 1 Oct. 1 Nov. 1 
Juab 5 15.67 18.08 15.11 19.92 23.86 24. 
Washington 2 17.78 11.65 14.52 12. 
Iron 2 6.36 7.1 9.96 8.0 ' 5.81 11.8 
San Juan 3 29.25 25.80 -20.58 19.58 24.72 
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Breaking the Crusted Surface. Soils in this condition lose moisture 
very rapidly. From the Juab Experimental Farm, Nephi. 
The results are rather confusing and would eem to incU-
cate that the locality had much to do with the time of seeding. 
In Washington County the early seeding has for each year 
given best results, while at the Juab County farm the early 
seeding did not give as good a yield in 1904, '05, '06, or '08 
as the later seedings but in 1907, 33.5 bushels per acre were 
produced on the plat seeded August 15, and but 29.16 bushels 
per acre on the plat seened November 1st. All in all, howev-
er, seeding during October has given much better results on 
the Nephi farm than earlier seedingSl. In San Juan County 
seeding in early September seems the most desirable, though 
good yields were obtained with the later seeding. 
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Rate of Seeding Test. 
Table Showing Average Results of Rate of Seeding Test in 
Bushels. 
Pecks Per Acre Sown. 
Farm No. of Years 1 Pk. 2 Pks. 3 Pks. 4 Pks. 6 Pks. 8 Pks. 
Juab 5 13.91 17.37 27.37 22.80 24.71 
Tooele 5 11.09 18.36 17.36 13.10 13.10 12.53 
San Juan 3 22.49 26'.26 32.17 29.36 26.72 30.58 
Washington 5 5.15 8.5 14.59 7.53 7.92 7.83 
This table is very instructive so far as! seedin.g TJofthouse 
wheat is concerned since it confirms the practice in 'vogue in 
this state, that of seeding three pecks per acre. 
The question, however, of the amolmt of seed to be used 
is one that varies with the variety. There is a very great nif-
ference in the number of kernels of seed in a given weight; 
there is a variation too, caused by the amount of precipitation. 
Some experiments made some years ago show that wheat grown 
in Iron County, where the precipitation was very light, gave 
from ten to twenty kernels more per ounc,e than the same kind 
of wheat grown on the Juab County farm. where the average 
precipitation is from two to three inches greater. 
It has been thought that for the Kofod, Lofthouse, and 
Gold Coin varieties, three pecks per acre, under ordinary con-
ditions, gives. best results, but that for the Turkey, 35 pounds 
of seed has been found to be ample. Fortunately, if a mistake 
is made in this matter, the farmer has at his command the 
means by which it can be corrected. for if too much seen has 
been used and the germination and stooling have been perfect 
the ordinary iron-toothed harrow with teeth sharpened and 
run straight will remove a number of the plants and by vary-
ing the severity of this treatment the right number of plants 
can be secured. On the other hand it has been found prac-
ticable, where the stand is too light, to take the same harrow 
and by tilting the teeth backwards give it a very light harrow-
ing. The condJitions for stooling are thus mane more favorable 
and the stand thic.kened materially in this way. 
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Depth of Seeding. 
Our experiments in connection with the depth at which 
seed should be sown have been very unsatiS'factory. The tests 
were conducted on but two of the farms, the Iron County farm 
and the Juab County farm. Seed was planted on one plat at. 
a depth of 11-2 inches and on the adjoining plat about 2 1-2 
to 3 inches rleep. During four of the :five years at Iron Coun-
ty the plats were failures and during the other a yield on the 
plat planted very shallow was more than four times as great 
as on the plat planted very deep. In Juab County the follow-
ing table gives the results obtained :-
1904 1905 1906 1907 1908 Average 
Planted very deep 
(21h to 3 inches) 14.2 10.6 27.7 17. 22.1 18.3 
Planted very shal-
low (1Y2 inches) 20.2 24. 32.5 32.3 25.5 26.9 
From this table it is ap'parent that better results are ob-
tained with a very shallow seeding than with a very deep seed-
ing and this has been true each year of the :five years of the 
experiment. It is ordinarily supposerl, however, that wheat 
may be sown deeper in sandy soil than in clay soil and it must 
be kept in mind that the soil of the Juab County farm is a very 
heavy ~lay. 
It would 'seem that on soil o~ this character that covering 
it at a depth of I1h inches gives better results than where the 
seed is plac.ed at a greater depth. This presupposes an excel-
lent preparation of the seed-bed. We conclude after seeing 
the results of the experiments conducted on the experiment 
station farms and from thte experiences of many practicai dry 
fal'fIllers, that on heavy clay soils seerling to a. depth of from 1 
to IV!) inches gives best results and that even in a sandy loam 
it is, as a rule, not safe to go beyond three inches. 
Method of Seeding. 
For a number of years now experiments have been con-
ducted at the station t o compare drilling with broadcasting 
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dry farm cereals. The great preponderance of evidence in ' fa-
vor of drilling has resulted in its almost universal practic.e. It 
is novY simply a question with good dry farmers as to whether 
best results are obtained with the Shoe Press Drill or with 
the Disc Press DrilL The writer believes that where the land 
is newily plowed and found to' be covered more or less with 
rubbish, best results are secured by the use of the Disc Press 
Drill as with this implement there is less danger of clogging 
and more certainty qf planting the seed uniformly. After the 
land is in good condition however; unquestionably the Shoe 
Press Drill gives the best results. 
Table: Showing Method of Seeding Test. 
County Crop Grown Method of Yield, Bushel Per Acre. 
Seeding 1904 19~5 1906 1907 1908 Ave.rage 
Wheat 
Tooele Lofthouse Broadcast 12.5 5.5 15. 16. 15.3 12.9 
" " Drilling 15.21 13.5 16.4 27.5 24.9 19.9 
Cross Drill-
" " ing 13.5 13. 13.3 19.9 19.2 15.9 
Juab " BroadcaSlt 16.7 13.9 25:6 8.6 12.9 15.6 
" " Drilling 24.5 16.9 33.5 37.6 33.4 29.2 
" " Cross Drill-
ing 18. 8.5 24.4 30. 11.9 18.6 
From these· tests in Tooele and Juab Counties comparing 
the practice of drilling one way and cross-d:rilling it is evi-
dent that the practice of drilling one way gives much the bet-
ter results. 
The same amount of seed was used on the various plats, 
one plat being drilled one way and tbe other plat being C.ross 
drilled. The yield was mU!ch better for the pla.t drilled one 
way during all of the years with the exception of the year 
1905, when in Tooele County the cross drilled plat ga.ve slight-
ly better results than the plat drilled one way. The average 
yield on both farms sho'ws ' a very decided advantage with the 
plats drilled one way. 
It is apparent that in Tooele County where the average 
yield on the plat drilled would be 7 bushels per acre more than 
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the plat planted by broad-cast method, that on a hundred acres 
there would be a difference of 700 bushels and with wheat 
selling at 80 cents this would be a difference of $560 and, this 
arlvantage would continue during many years since a drill 
properly cared for and kept in good repair would last for fif-
teen years or more on the average farm. 
A few years ago some prominent dry farmers in Juab · 
County thought that they observed a particular advantage 
from cross-drilling. In finishing up the field the driller had 
crossed over some of the field that had previously been seed-
ed and it appearerl to the owners that this crosSl-drilling had 
given much the best results. Our representatives were invit-
ed to visit the farms and they made the following very care-
ful tests. 
An area nine feet four in,ches long (the width of the drill) 
and three feet wide of the cross drilled land was taken and 
also two areas of land drilled in the ordinary way on either 
sirle of the cross-drilled land. 'fhe results are shown in the 
following table:-
Average Height 
Average Length in 
100 Heads 
Yield of Grain 
in Ounces 
Cross Drilled Ordinary No. 1 Ordinary No.2 
36. ( ( 36. . (( 36. " 
2.34 " 2.36 " 2.34 (( 
26.5 " 26. (( 27. " 
The apparent superiority of the cross-drilled grain was 
due to the greater number of leaves on the plants. Drilling 
one way as ordinarily practiced is unquestionably the most 
approved method. The objects to be obtained by the drilling 
are a more uniform distribution of the seed and the seed sown 
is covered at a uniform depth; there is: also less rlanger of win-
ter killing by freezing or heaving. The drilling makes little 
furrows in which the snow lodges and it has been proved that 
the amount of snow held in the furrows modifies the soil tem-
perature considerably. 
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Fallow vs. Continual Cropping. 
The value of summer fallowing has been emphaslized in 
all the pUblications of this station dealin.g with the subject of 
dry farming. The doctrine that summer fallowing will store 
precipitation has been supported in a recent Bulletin, Num· 
ber 104. 
Recent experimenters have questioned whether increased 
soil moisture is an important factor in the production of crops 
ann have suggested that a proper rotation of crops might prop· 
erly take the place of the fallow. A number of experiments 
have been reported where wheat or a similar crop has been 
·followed by a cultivated crop and fairly good yields of wheat 
obtained the following year. 
Dr. Widtsoe, in Bulletin number 105 of this station, shows 
conclusively' the most important result of his experiments in 
. this connection is the fairly conclusive evidence that the 
amount of water actually required for the production of a 
pound of dry matter becomes smaller as the available fertil· 
ity is increased and draws the conclusion that in a section 
where the rain fall is an important factor, as it is on the Utah 
dry farms, that it is not sufficient alone to store water in the 
soil, but, these soils must be continuously cultivaterl to render 
available plant food and thus produce the crop with the least 
amount of water. 
A large number of experiments were planned a num'ber 
of years ago to test the value of the summer fallow. These 
experiments continued through years in which the precipita. 
tion was almost sufficient for a continuous cropping system. 
In Juab County one plat was kept continuously cropped, an· 
other plat was cropped every other year, another plat was 
cropped two years and fallowed two years and still another 
pJat was cropped but one year in three. The r~sults are shown 
in the following table:-
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year ... 17.8 8.1 
Cropped 
every other 








1906 1907 1908 
17.8 16.5 13.4 
35.6 Fallow ' 32.7 
Fallow Fallow 32.8 
years .. 16.2 Fallow Fallow 32.9 
Total 
Pro yr. Pro hr. 
73.7 14. 14. 
83.4 17. 34 . 
57.9 10.7 21.4 
49. 11. 32.9 
This table is decidedly interesting; rluring the year 1904 
when the plats had all been treated alike previously, it will 
be seen that there is but a very slight variation in the yield. 
In 1905 the two plats on which crops were grown the previous 
year gave v~ry low yields, but eight and nine bushels respect-
ively. The following year on the continuously cropped plat 
the yield was 17.9 bushels b~t the yield on the plat fallowed 
the previous year gave twice as much or 35.6 bushels. In 1907 
the yield on this cropped plat was 16.5 bushels while on the 
plat fallowed· for two years previous it was 3,2.9 bushels; in 
1908 the yields on the continuousJy cropperl plat waSi 13.4 bush-
els while on the plat fallowed previously it was' 32.7 bushels 
and that on the plat fallowed for two years previously 'was 
32.8 bushels. The total yields are decidedly instructive. Dur-
ing the five years of the experiment the plat cropped each year 
gave 73.7 bushels as compared with 83.4 bushels for the crop 
fallowed every other season. At the end of the five years the 
plat .cropped two years and then fallowed two years had giv-
en a total yielrl of but 57.9 bushels and the plat cropped one 
year in three had given 49.1 bushels. This work, however, 
was done, as stated, during 'years when the precipitation was 
fairly good and it was not until 1910 when the great import-
ance of the summer fallow became apparent. Durin.g this year 
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the precipitation was exceedingly light, less, in fact than it 
had been for a number of years; as a consequence many dry 
farmers, who had been continuously cropping their lands fail-
ed to secure a yield. On the other hand, those farmers who 
were rigidly following the system of fallowing every other 
year, were very suecessful. 
A representative of this department visited practically 
every dry farming section of the state, and, with a very few 
exceptions, the value of the summer fallow was very evident. 
In Cache County the value of the summer fallow was particu-
larly emphasized on the farm of the Ballard Brothers near 
Cache Junetion. Here grain that was sown on fallowed land 
produced an excellent crop while grain planted on land that 
had been cropped the previous season was a failure. The same 
experience was observed on the farm of the Yonk Brothers at 
Petersboro. In Boxelder, Davis, Tooele, Juab, and Morgan 
Counties it was evident that wherever the system of alternate 
cropping was followed the yields were extremely satisf8!ctory. 
As an illustration of the difference in the amount of mois-
ture found in a fallowed plat as compared with the . plat con-
tinuously cropped the following table showing the moisture 
in samples taken on the Juab County farm in August 1910 and 






















Average 16.58 11.48 
The table shows 45 per cent more moisture in the fallowed 
plat and the difference is sufficient to expla.in t.he cause of 
failure on continuously cropped lands. The only safe proced-
ure for the dry farmer in the inter-mountain country is to 
fallow the land for in this practice lies the assurance of a 
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crop. At the end of a series oi years it is found the most prof-
itable system as is shown in the table above. 
Relation of Yield to Rain Fall. 
In recent years there has been much discussion relative 
to the reJationship of yield to the annual rain fall, also the ef-
fect of the yield of rains during the growing season. Dr. Ly-
man J. Briggs, of the Bureau of Plant Industry of the U. S. De-
partment of Agriculture, has recently issued a valuable bul-
letin on the subject of "Dry Farming in Relation to Rainfall 
and' Evaporation." The following ta.ble has been constructecl 
for the purpose of finding this relationship if there be any. 
Relation of the Yield to Rainfall. 
Aug. 1-July 31 Apr. 1-July 1 Yield of Yield of 
County and Year Seasonal Pree. Seasonal Pree. Lofthouse Turkey 
Inches Inches Bnshels per acre 
Juab Co. ..... 1906 18.4 6.22 31.1 33.5 
1909 17 .7 3.03 19.7 
1904 15 .4 4.57 22.8 24.5 
1907 14.8 4.27 33 .9 37.7 
1908 13.7 4.57 32.7 35. 
1905 11.3 2.82 16.4 16.9 
19'10' 10'.43 .31 11.5 36,.8 
Washington Co. 1907 2,2.64 3.12 27 .6 27.3 
1906 16.6 2.91 16.4 11.1 
1909 14.26 .56 
190'4 13.4 3.41 12.2 11.5 
1910' 12.7 .60 11. 
190'8 12.68 1.96 18.7 23.7 
1905 10'.9 2.25 11.9 12.9 
Tooele Co. 1904 18.50' 6.29 12.2 11.5 
1910 16.77 1.15 13.5 
1909 13.21 2.88 12.6 
1906 13.0' 4.36 16.4 11.1 
1905 12.4 3.07 11.9 12.9 
1908 11.23 4.8 18.7 23.7 
1907 10.1 3.06 27.6 27.3 
San Juan Co ... 1906 20'. 3.55 29. 
1907 19.7 4.17 28. 
1905 19 .0 4.88 21. 
1910' 17.62 1. 65 22. 
190'4 6.6 2.14 Failure 
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An analysis of the ta,ble does not clear up the aoubts in 
relation to the question. On the Juab County farm the second 
highest yield was obtained during the year of lowest annual 
precipitation and least spring rainfall. In 1907 the best yields 
were obtained, both with the Lofthouse and rrurkey wheat, and 
yet there were three years of greater annual precipitation and 
three years of greater seasonal precipitation. There is no doubt, 
however, that the large annual precipitation of the preceding 
year (1906) had an effect on the crop of 1907. This factor is 
made prominent in the yields of the WashiD'gton County farm. 
Excellent yields are reported for both varieties ill 1908, though 
both the annual and seasonal precipitation were below the aver-
age. The precipitation in 1907 was unusually large and not 
only influenced the crop of that season but for the succeeding 
year also. On the W ashington Cou~ty farm a low annual pre-
cipitation in 1904 resulted in low yields for that sea, on, and 
when followed by another year (1905) of small precipitation 
resulted in low yields again, notwithstanding the abundance of 
spring rains. The best yields for the test were obtained in 
1907, and this is explained by the heavy annual precipitation 
of 1906 ana also by the good precipitation on all the farms 
during the spring months of that year. 
The writer does not believe that heavy spring rains are 
absolutely essential to successful dry farming and cites the 
yields during 1910 on the Juab County farm, where Turkey 
wheat yielded 36.8 bushelSi per acre on a spring p'recipitat ioll 
of .31 inches, a yield of 24 bushels of Turkey whea t on the 
Washington County farm in 1908 with a rainfall during the 
spring months of less t han 2 jnches , a yield of 13.5 bU8hl31s of 
Turkey wheat on the Tooele farm with 1.15 inches of precipi-
tation during the spring months and a yield' of 22 bushels on 
the San Juan County farm with a spring rainfall of 1.65 inches. 
It shoula not be understood, however, that spring rains are of 
no value. The splendid yields on the Juab County farm in 
1908, notwithstanding the low seasonal precip~tation , are no 
doubt due to the fact that 4.f)7 inches of rain came during the 
growing season. rrhis is made prominent again in the yield 
on the Tooele County farm in 1907, when both the Lofthouse 
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and Turkey yielded more than 27 bushels of wheat per acre 
with an annual rainfall of but 10.1 inches. The fact that 3.06 
inches of rainfall came dU'ring the growing season was no doubt 
a factor, though it is not clear why the greater spring precipi-
tation of 1905 and 1906 did not more favorably influence the 
crops of those years. 
The yielils of Washington County during 1907, 190.8 and 
1909 are particularly instructive. In 1907 with a rainfall of 
16.6 inches the yield was 33 bushels per acre; in 1908 with a 
rainfall of 12.7 inches the yield was 27 bushels per acre, while 
in 1909' with a rainfall of 14.3 inches the yield was but 15 
bushels per acre. Here the influence of a large amount of 
precipitation the preceding year if? unquestionably shown. lVIore 
than 16 in'ches in 1907 resulted in increasing the yield not only 
that year but the following year aho. The small precipitatioll 
in 1908 had its influence on the yield of 1909 even with 
a ,larger annual precipitation. It is interesting to note in con-
nection with the yields that in \Vashington County, too, the 
precipitation dUTing the season from April 10th to July 20th 
was, during each of these year, exceedingly small, being ill 
1907 but 1.3 inches; in 1908 .97 inches and in 1909 .59 inches 1 
and yet the yields were 331 27 and 15 bushels respectively. 
Storing Moisture. 
It seems clear from the discussion in the above paragraphs 
that it is possible to store the moisture. Dr. vVidtsoe points 
out in Bulletin No. 104 that the soils on all of these farms" are 
able to hold the rainfall of from one and one-half to nearly 
two years in their upper eight feet. Th~ best results in arid 
farming will probably come when the water capacity is fully 
attained at seed time, to a depth of at least eight feet, and per-
haps deeper. This 1 if correct1 would imply that the total pre-
cipitation of two years should be in the soil before planting. 
One year's precipitation will then be taken out by the crop and 
the other year's precipitation be kept in the soil as a working 
capital with which to enable the new moisture to move ilown-
ward rapidly, and to enable the lower moisture to move upward 
with ease to the roots of the plants." 
DRY FARMING METHODS 147 
Cost of Growing Wheat. 
Grace Brothers, who operate a successful dry farm at 
Nephi, estimate the average cost of growing wheat upon sum-
mer fallowed land to be $6.85 per acre. This figure includes 
all charges except an interest charge for the land. With wheat 
selling at 75 cents a bushel it means that at least 9 bushelS! of 
wheat must be produced per acre in order to make it profitable. 
On this basis wheat growing has not been profitable in Iron 
County even during 1906, when the average annual precipita-
, tion was practica1ly 16 inches. It has only been profitable in 
Sevier County with Turkey wheat, though the precipitation 
there has been, in some years, as high as 15 inches. In Wash-
ington County it proved to be extremely profitable during four 
of the six years of the experiment; the yields being especially 
gratifying during the years 1907 and 1908. 'rhe yields have 
been profitable in Juab" Tooele . and San Juan Counties every 
year exc.ept one, in San Juan County when the precipitation 
was so low as to result in an entire failure of the crop. All 
over the state there are to be found dry farms on which 
profitable yielrls are secured, and there seems to be no longer 
a question as to the profits, provided a proper selection of the 
site has been made and s'cientific methods employed. 
E. THE RESULTS OF 1910. 
During 1909 all of the farms, with the exception of the 
Juab County farm and one-half of the Toele County farm, were 
summer fallowed and in the fall were seeded to 'rurkey wheat. 
Yields of Turkey Wheat During 1910. 
Aug. 1, '09-July 31, '10 Apr., May, June, '10 
Farm-County Precipitation Precipitation 
Washin gton .. . 
·Tooele ....... . 
Sevier ....... . 













Yields of Grain at the Juab County Farm, 1910. 
Comparing Turkey Red with CoIhmon Varieties 
Plat·No. G. I. No. Variety Yield 
38E 2998 Turkey ................... 36.8 
39E 2997 Kofod •••• •••• IO. IO ••••••••• 32.1 
39 I 2998 Turkey •• IO •••••••••••• IO ••• 15.1 
401 2996 Gold Coin • IO • •••••••• • •••• 10.6 
30B 2998 Turkey .......... ,. ........ 14 . 
29B Lofthouse .. ... ........... 11.5 
23B 2998 Turkey IO •• •• IO •••••••••• IO •• 15.6 
25B 3000 . Blue Stem •• IO ••••• IO • • IO • • •• 7.0 
In each case the Turkey grew next t o the other variety 
named and the average yield of the Turkey was 20.6 bushels 
per acre as against 15.3 bushels. 
Depth of Plowing Test. (Turkey Wheat Used.) 
Plat No. Treatment 
16 A Subsoiled 18 in. deep. fall of 1908 ....... . 
17 A Snbsojled 15 in. deep, fall of 1908 . .... .. . 
18 A Plowed 10 in. deep, fall of 190 . ... .. ... . 
19 A Plowed 5 in. deep, fall of 1908 ......... . 
20 A Plowed in ordinary way, fa.ll of 190 
Time of Planting Test. 
Variety Aug. 15 Sept. 1 Sept. 1 Oct. 1 
Turkey ..... 27.3 36 . ) 21. 6 13.5 
Kofod .. .... 15 .5 32 .1 12 .3 9.5 
Difference .. 11.8 4.7 .9.3 4.0 






] 8.6 bushel 
Oct. 15 Nov. 1 
16 .0 17. 
11.6 14.2 
4.4 3.6 
W inter Spring 
l'ennes ee ..... . .. . 16 . 4 bu . . alifornia . ... . ..... 1.0 bu. 
Utah . .. .......... 9 .7 bu. California Prolific . . . 1.4 bu. 
Average ..... .. . 13.1 bu. Average .. , _ . ..... 1.2 bu. 
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Yield of Spring Grains. 
Oats Common Wheat Durum Wheat 
Sixty-Day ... . 6.8 Galgalas . . . . 1.0 Khala . .. ..... 3 .1 
Swed. Select . . 6 .2 New Zeal. ... 2.0 Kubanka . .... 2 .0 
Blk. Amer. ... 8.4 Mexican No. 1 0.6 Adjini . .. .... 2. 1 
Giant Yellow .. 6. 8 Mexican No.2 1 . 0 Moh. ben 
Bachir ..... 2. 1 
Average 7 .0 Average .. 1.1 Average 2 .3, 
Potato Yields in Bushels per acre. 
Total Per Cent Non-
Variety Yield Marketable Marketable Marketable-
Carmen No. 3 10 50 5.0 5. 0 
Early Bird . ... : . . 26 85 22 .1 3 . 9 
Willard ... .. . . .. 29 75 21.8 7 .2 
Early l\i[ichigan . .. 27 90 24 . 3 2 .7 
Early Breakfast .. 34 99 33.6 0.4 
Garrett .... .. ... '. 18 75 13.5 4.5 
Early Ohio . . . . .. . 4 85 3.4 0 . 6 
Green l\I[ountain .. 54 98 52.9 1.1 
Early E"ureka . ... 34 98 33 . 3 0.7 
Pax. Peerless . ... 40 95 38.0 2.0 
Average ...... . 27.6 85 24.7 2.9 
It will be seen that very profitable yields were obtained 
on all the farms except in Sevier County, where the crop was 
a failure, and in Iron County, where no tests were mane. The 
spring grains on the Juab County farm were failures , thus 
emphasizing again the importance of using fall grain during 
crucial years. 
F . SOME PRACTICAL SUGGESTIONS. 
The interest in dry-farming in this state has been greatly 
stimulated because of the passage of the Enlarged Homestead 
Act. which enables a man to use his homestead right to select 
320 acres of non-iITigable land. The passage of this Act has 
enabled many homesteaders to secure land and there has been 
a general movement towards the se~ec.tin g of these lands and 
placing them under cultivation. '!'he Act, fortunatciy, pro-
f> 
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vides that a certain amount shall be cultivaterl each year until 
at least one-half of the farm is. under cultivati~n. Home-
steaders are allowed to take 320 acres under the provisions of 
. this Act. The fa'ct, too, that the tests made by the experiment 
stations have been uniformly successfnl has given enconrage.-
ment to the movement. 
There have been those in the state who have felt that dry- ' 
farming could riot be made a profitable venture, but ince the 
successful experience of 1910 there is almost a univer al enti-
ment in favor of the movement. This interest has occasioned 
a great many inquiries, not only from people of our own state 
but from those outside, regarding the methods to be practiced 
in dry farming. It is therefore thought desirable to inclurle 
here some practical suggestions with the hope that it will be 
helpful to those who are contemplating engaging in tbis branch 
of farming. 
It should be borne in mind that dry-farming i simply a 
problem of moisture conservation. In this state, with the ex-
cessive evaporation, it i not wise to select a loc tion for dry-
'farming where the average annual precipitation is less than 
12 inches and even then there are a great many conditions that 
affect the yield. 
• 
Selecti~g the Land. 
In selecting a site for dry-farming one should make an at-
tempt to secure a record of annual preeipitation. In many lo-
calities it will be found impossible to secure accurate data on 
thi subject since weather stations have not been long estab-
lished. However by selecting a number of stations in various' 
directions from the contemplaterl site, it is usually possible to 
get a fairly accurate idea as to the amount of precipitation . 
• Of course it will be found that the precipitation varies consid-
erable for various localities and from year to year. Only by 
taking the average for a number of years can accurate inform-
ation be had on this matter. 
The next important consideration is to secure soil of great 
rlepth. The roots of the wheat plant penetrate the soil to a depth 
III 
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of ten or twelve feet under ordinary dry 
farming cOllditions. During the past 
season 1r. F. A. Wyatt, a graduate of the 
Agricultural Oollege, under the nirection 
of the writer, followed the roots of a stool 
01 Turkey wheat on the Juab Oounty 
Experimental farm, down to a depth of 
even feet. Here a very heavy blue clay 
'wa encountered and it was found impos-
sible to trace the roots further, though 
it was )mown that they penetrated this. 
clay. Very deep and uniform soils should 
be chosen and fortunately most of the 
oil. in this state are of this character. 
'Iher , are) of course, some shallow soils. 
'1 h purpose in ecuring a deep ann uni-
form s~il is to tore the moisture for the 
use of t~e crop, and that this is pos ihle-
is hown by Dr. vVidtsoe in the publica-
tion previously referred to. 
In electing soils, depth iSI of prime im-
portance, however, it is very important 
that fertile and productive soils are se-
lected as well as to seCUl'e soils of proper-
physical properties in order that the mois-
ture may be retained. As a rule the oils. 
on 'which a.ge-hrush (Artemisia tridenta-· 
ta) grows are found to be productive. 
Next in value to the 'sage-brush soil 
win be found the land which produce '" 
rabbit brush (Bigelovia spp) ann most un-
desirable are the lands producing shad-
scale (Atriplex confertifolia) and grease-
wood (Sarcobatus vermiculatus) Where-· 
ever the latter occupies the grOlmd as an. 
abundant and luxuriant gr,owth it has 
been found impossible to u e that land for' 
the production of crops until the urplus. 
Stool of Turkey wheat with its root system extending to a depth of 
more than seven feet. This plant was traced out on the Juab 
Experimental farm in August, 1910. This illustration points out the. 
necessity for deep soils in dry farming. 
152 BULLETIN 112 
salts have been washed out. The occurrence of scattered 
indivinuals of this plant, while a sure indication of the presence 
of alkali, does not necessarily show that the land is unfit for 
dry farming purposes. Experience has shown, howcver that 
these lands require a number of years of cultivation before 
they produce profitable crops, even in regions of abundant 
rainfall. 
'rhe Station, therefore, recommends t.hat the sage-bruRh 
lands be selected first a.nd that the e less desirable lands he loft 
until the more de. lrable lands are fully oceupied. 
Clearing the Sage-Brush. 
:Many methods have been devised for clearing sage-brush 
but all have proved more or less undesirable. Some of the larger 
companies have ~iruply gone into the age-brush with a trac-
tion engine and disc plow an n given the land a thorough plow-
ing. Large iron harrow are then used to collect the sage-
brush in windrows and after the sage-brnsh is bnrncd the land 
A New Form oE Brush Grubber. 
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is gone over for the second plowing. This method has resulted 
in securing an excellent seed-bed for the first planting and it 
is generally conceded to be more economical methoci. than the .-
nse of expensive machinery in clearing the sage-brush. How-
ever, there has r.ecently come to the notice of the writer an 
implement consisting of cylinders revolving in the opposite 
direction from the driving wheels of the engine and earrying 
6 bars closely tilled with hardened steel teeth. The cylinder 
is driven at a very high speed by means of powerful sprocket 
chains and the wheels and teeth drag the ground so rapici.ly 
as to "comb" out everything that should be removed. As the 
tooth bar revolves with its 10fl,d there is, on its face, a cleaner 
bar which advances from shoulder to point of teeth discharg-
ing the load when the tooth bar is at the highest point. 'l'hcn 
dropping back into place it leaves the teeth perfectly cl<:;an 
and ready for the second entry into the ground. 
'rhis cleaner bar is impelleci. by an eccentric device in e.1ch 
head. of the cylinder. This machine -has given excdlellt satis-
faction and many farmers who have witnessed .iis operations 
have felt that the problem of clearing the sage-brush has been 
practically solved. 
Plowing the Land. 
Following the grubber the land should be pjwwed to a 
depth of from eight to ten inches and if this plowing. clone in 
Mayor June, is followed by the usual precipitation, ' it is safe 
to plant during the same fall. Better results . 40wevcr, are 
secured. if the land is alloweci. to remain fallow a.nd kept cul-
tivated for a year. Plowing is done, in this state, both with 
the disc and mould-board plows and wi111e thl' draH is known 
to be less in the case of the disc than in till.' case of thG mould-
board, yet it is generally conceded that better results are ob-
taineci. hy the use of the latter. U're'li1elli.ly, it is found to he 
impossible to use the mould-boarll plow because of the char-
acter of the soil or because of the la(~ ~.~ c.r. moistlll'e in the soil. 
For cases of this kind the disc plow is certainly all excellent 
machine. 
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Plowing and Harrowing on a Utah Dry Farm. 
:Much of the plowing done on dry farms in th i.s state has 
been done by traction engines. In the maiJ?, however, those 
who have operated with traction engines have not beeu sat-
isfied with the results. The fact that the engine can Duly be 
used during certain seasons and that where enougb power is 
developed for effective work, very heavy machines are nec-
essary, thus packing the soil considerably, has awakened much 
prejudice. 
There are a very few firms operating steam or gasoline 
engines ·who feel satisfied with the results. The use of good 
horses has resulted in more satisfactory work; large strong 
teams are however, necessary for this work and.' plenty of 
horse power should be provided. In properly c.onserving mois-
ture in the soil it is important that deep plowing be done and 
that the tillage operations be promptly attended to while the 
conditions are right. . 
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Harrowing. 
When the ground is not to be seeded immeniately it is 
seldom or' never aesirable to harrow it during the same fall; 
in the spring, however, the land should be harrowed just as 
early as it is possible to get on it without injury. The purpose 
of the early cultivation is to destroy the weeds and also to break 
up any soil crust that may ha,?,e formed. It is extremely im-
portant that the weeds be killed since their growth will ab-
sorb and use the moisture from the soil to just as great an ex-
tent as wouln a grain crop. 
A valuable implement for the "Dry Farmer." This implement has 
been devised for the purpose of destroying weeds and establishing 
a soil mulch on summer fallowed land. 
A careful examination of the soil will frequently show a 
growth of weedsl completely covering the ground but so small 
as to escape the casual observer. A slight harrowing with an 
iron-toothed harrow just at this stage will give excellent re-
sults. A very few days delay, however, makes it necessary to 
156 BULLETIN 112 
use the disc harrow and discing, of course, costs more than thc 
harrovving but is sometimes necessary because, as is shown by 
Hilgard, a mulch of at least three or four inches is necessary 
In thisl arid climate in order to reduce the amount of evapora-
tion from the soil. • 
Grace Brothers, at Nephi, follow a. very satisfactory sys-
tem, that of plowing very deep in the fall, using five horses 
{)n a double disc plow ann stirring the soil to ~ depth of eight 
{)r nine inches. In the spring after the weeds· are germinated, 
they plow again, using four horses and four discs on the frame. 
This plowing is done just as early and as shallow as possible 
and the plowing is followed immediately by the spike-toothed 
harrow. By this method they have been able to keep the soil 
in good connition ·preventing the growth of weeds and con-
serving the moisture. Mr. Farrell -reportsl that there is no 
great difference in the cost of the two methods of weed eradi-
cation. 
Preparation of the Seed-Bed. 
The treatment incidental to keep!ug weeds and volunteer 
grain down is also effective in preparing the proper seed-bed. 
The soil should be thoroughly ~nen, compacted and sufficient-
ly moist just under the mulch to furnish the · necessary water 
to young plants. On most of the soils there is little danger of 
a too thorough preparation. Where the soil is light and sandy, 
the use of a wooden leveler or smoother just before seeding 
gives the soil the necessary firmness. This is seldom necessary 
however, on heavy clayey soils. There is one danger as point-
ed out by Dr. Briggs, in securing too fine a surface mulch. If 
the soil is too fine there is a tendency to pack during driving 
showers and' s'o the ground fails to absorb the rain freely after 
these rains. A 'rough, lUmpy surface is, preferable so tha.t the 
ground should· be left rough ann uneven during the winter 
time and early spring when most of our rains come. 
Use of the Roller. 
It is not necessary to use the roller to secure firmness on 
the average dry farm soil. It is doubtful if the roller has any 
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place in the list of implements for the dry farm. Frequent-
ly where there are heavy soils the roller brings in closer con-
tact the soil particles, thus increasing the capillary power of 
the soil. This £i'rming draws the deeper water to the surface, 
the surfa,ce temperature becomes higher in the sunshine and 
the wind velocity near .the smooth surface is greater: each of 
which favors the rapid loss of water. In the case the roller 
is used it is alwaysl necessary to follow immediately after 
with a spike-toothed harrow. 
Selection of Seed. 
In selecting the seed, care should be exerciserl to secure 
seed that is acclimated and adapted to dry farming conditions. 
Seed selected from irrigated farms will not do well on the dry 
farm until it becomes ·adapted. Care should also be exerciserl 
Alfalfa Nursery Rows. Method by which many varieties are tested 
and characteristics determined. 
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in selecting those varieties that have been shown to be best 
for the various loealities. The experiments reported in this 
bulletin indicate that as a general rule the Turkey wheat will 
be found to be best adapted to Utah dry farms. This wheat 
is of excellent milling qualities as has been s~own by Dr. 
Stewart. It is in grea.t demand by the millers and in drouth 
, resistant qualities it is undDubltedly the best variety yet tried. 
It withsta.nds winter killing a.s is shown by the fact that at 
the Grass Valley farm, east of Richfielrt, w.here the elevation 
is more than seven thousand feet, this was the only variety 
to withstand winter killing. Spring varieties should not be 
planted in the fall, but it is even less desirable to plant fall 
varieties in the spring. 
It is believed tha.t Utah dry farmers could materially in-
crease their yields if greater care was used in selecting pnre 
seed. Where more than one variety is used there is an irregu-
larity at the time of riplening resulting in the shattering of 
la,rge quantities of grain. Before planting all weed seeds 
and shrunken seed should be removed by the fanning mill. 
Trea.tment of the Seed. 
The most serious disease of wheat · in thiis state is "Bunt" 
(Stinking Smut) ann the loss in dollars and cents to the farm-
ers of Utah because of this disease is considerable. The dis-
ease is found prevalent throughout the sta.te, no locality being 
entirely free from it. In order to prevent this disease the seed 
wheat should be treated with formalin. Great care should be 
exercised in using this treatment since if it is used too strong 
there is a likelih90d of killing the grain. If it is too weak it 
is not effective in killing the smut. 
The Experiment Station has reeent1y conducted a serics 
of experim.ents in which it is shown that one pound of form-
alin to 50 gallons of water will prevent the disease. Great 
care shouln be exercised in purchasing the formalin. Farm-
ers should purchase a guaranteed 40 per cent solution from a 
reliable drug company and use it in a preparation of 1 pound 
to 50 gallons of water as directed. 
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Time of Seeding. 
From the evidence presented in this bulletin it is appar-
ent that the time of seed~ng will vary in this state according 
to the locality, but as a rule, seeding in September and Oc-
tober is most profitable. Unquestionably there are instances 
where very ea'rly seeding or very late planting gives best re-
sults but the series of experiments as reported here show that 
on the average seeding nuring September and October has 
given satisfactory results. 
The Station does' not recommend the use of spring grains. 
It is true that in a season of abundant precipitation that ex-
traordinary large yields are reported from spring planting, 
but in a season of drouth similar to that of 1910 spring grains 
are an entire failure. 
Rate of Seeding. 
It is seldom, if ever, desirable to use more than thr~e pecks 
(45 lbs.) of seed per acre. In the case of varieties where the 
kernels ;:Lre small, such as the Turkey wheat, even less seed 
m~yt be used; indeed the greatest success has been obtained in 
the case of the Turkey wheat with the use of not more than 
35 lbs. of seen per acre. This should be planted at a depth 
not to exceed three inches and on clayey soils even less than 
this. 
Experiments conducted in connection with the method of 
seeding show that it is utterly inadvisable to use the broad-
cast method. Seeding with a press drill is almost univers-
ally practiced. There is no good reason why any dry farmer 
should not use a drill and this statement is mane regardless 
of the size of the farm. 
Mter Treatment. 
It is seldom necessary, after the seed is once planted, in 
the fall , to give any further treatment. The writer has no-
ticed, however, in Cedar Valley during the past fall, very bene-
ficial results following a thorough harrowing in the . fall. In 
this case the wheat had germinated but heavy rains had fall-
en and a crust had formed on. the surface. The tender plants 
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Dry Farming Methods of Soil Conservation Applied to Orchards. In 
Utah, some orchards have been developed up to th-e point .of bearing 
without ir:rigation, and then the amount of water necessary is 
reduced to the minimum by applying dry-far~ methods of cultivation. 
were unable to break through the surface and they were curl-
ing up ann dying. The owner of the farm was advised to USE' 
a harrow, which he did, with the result that a splendid stand 
of wheat was' secured. 
Spring harrowing is found very beneficial, as a rule, and 
the writer believes always on lands of a clayey nature; it is 
of less importance on sandy soils. It is an easy matter to regu-
late the character of the stand by harrowing during the spring. 
The purpose of the harrowing is to break the crust, thus pre-
venting the escape of moisture, killing the weeds and either 
thickening or thinning the .stand, according to the way the 
harrow teeth are set. 
There are places. of course, on Utah farms, where har-
rowing is not used effectively ann in fact in might, at times, 
be v ry ·undesirable. The writer has seen whea,t fields har-
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rowed seven time during the spring and with beneficial re-
sults following each harrowing,. As a rule, however, one or 
two harrowings will be found sufficient. 
Harvesting. 
'rh o'!'dinary method of harvesting wheat on the dry-
farms of this state is to use a header. The straw is left as long 
as poss,ible and this when plowed under adds humus or organ-
ic matter to the soil, and thu exerts a very beneficial effect. 
The more organic matter in the s,oil the more water can be 
retainen and thus dry-faJ:'m land improves as far as moisture 
holding capacity is concerned, year by year. 
The wheat heads are, as a rule, taken and stacked and· 
allowed to remain until threshing time. There is a prevalent 
notion th'at wheat must undergo a " sweating process" if good 
flour is to be made from it. This dioes not, however, seem to 
be ' borne out by the evidence secured by Dr. Stewart in some 
recent ' experiments . 
. There are manJYI combined harvesters and threshers in 
use in the state and these have given universal satisfaction. 
Some of th'ese harvesters' are operated with horses, others with 
traction engines ann. in either case the cost of harvesting is 
very much lowe'!' than by the header method. This method of 
harvesting ha ' many advanta.ge in the "vay of facilitating the 
work, req~iring less labor and Ie s handling of the grain. The 
ombibed harvest' has certainly made a splendid record so far 
in. Utah and as the industry extends there is no doubt but that 
this, rna hine will find greater favor. 
G. FUTURE WORK. 
Since. the cooperative plan hav been enteren into with 
th Bureau of Plant Innustry. it was' felt that most of the sci-
ntific work should be on one farm where it could be arried 
on under the immediate supervision of a trained expert. The 
farm in Juab County has been selected for the purpose. It i 
felt tha.t the Sevier, Tooele and Iron County farms have s,erved 
tbe purpo e of their establishment and these have. therefore 
162 BULLETIN 112 
been discontinued in accordance with the provision of the law. 
A new farm has been established at Ajax, Tooele County to 
test shad-scale soil and another in Cedar Valley, because of 
the large available rlry-farming area there. It is, the policy 
of the Station to carryon the more elaborate experiments at 
the Juab County farm and use the remaining farms fO!r de-
monstration purposes. 
H .. ACKNOWLEDGEMENTS. 
The writer desires in conclusion to give credit for the plans 
upon which this work was hased, to President John A. Widt-
soe, formerly Director of the Station and under whose admin-
istration the investigations w,ere carried on for the first two 
years. By his suggestions' and encouragement, Dr. Widtsoe 
is largely responsible for th,e work reported in this publication. 
The writer is also under , obligations to the present Director, 
Dr. E,. D. Ball, who has offered many valuable suggestions 
and who has given the WTiter every opportunity for unham-
pered work in the prosecution of these investigations. 
Prof. W. lYl. Jardine, now Agronomist at the Kansas Sta-
tion and Prof. J. C. Hogenson of this Station, des'erve a worrl 
of appreciation for their efficient management of the farms 
while under their supervision. 
The writer is also under great obligations to Mr. F. D. 
Farrell, Director in charge of the Southern Idaho Experiment-
al farms for the careful scientific work done, and accurate 
reports made, while superintendent of the Nephi Station dur-
ing the years 1907, 1908, and 1909. 1\1r. P. V. Cardon, pres-
ent supe'rintendent, has been no less efficient, and the writer 
is under obligations to him for many courtesies extenderl. He 
desires also to extend his appreciation to the County Commis-
sioners in the various counties fOIl' their hearty support and to 
the various foremen of the . experimental farms fOT their 
accurate and pains-taking work and attention to details. 
